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Description
CROSS REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to provisional

patent application 62/462,078, filed on February 22,
2017.

BACKGROUND
Field
[0002] The presentdisclosure is generally related to a

pump for providing pressurized fluid to a system. More
specifically, the pump is associated with powertrain and
is provided in an assembly with controller board(s).

Description of Related Art

[0003] It is known, in some cases, to provide a dedi-
cated electrical motor and a controller (with a circuit board
and other electrical components) for operation of a fluid
pump. FIG. 1 shows an example of a pump assembly
100 with a pump 102, motor 104, and controller 106 in
axial alignment. For example, US Patent App. No.
2015/0316062 describes a pump assembly that includes
an electric motor and different selectable pump covers,
and is suitable for mounting within a transmission fluid
reservoir for transferring automatic transmission fluid
(ATF). The pump assembly includes a stator housing
having a cylindrical cavity for receiving ATF contained in
the transmission fluid reservoir. US PatentNo. 5,197,865
describes a pump assembly that includes a pump head
that is coupled to a permanent magnet rotor. WO
2017/025201 relates to devices, for example a gear
pump, for pumping fluids and methods of using the afore-
said devices to pump fluids.

[0004] Typically,the controllerincludes a printed circuit
board (PCB) that runs in the axial direction (along the y-
axis of FIG. 1) of the pump. For example, the PCB 108
may be provided in the housing of the controller 106. This
PCB can contain the main controller. Typically, the PCB
108is oriented in the axial direction of the pump assembly
so that its main face 112 faces in the radial direction.
[0005] In addition to the PCB 108, a rotary sensor 114
sometimes is used to detect (indirectly) rotational speed
of the motor/pump elements. This detection or sensing
is typically done viamounting the sensor 114 on a second
circuit board. A typical approach of mounting a second
PCB 116 - shown in the form of a 1-D shaft position sens-
ing PCB - is in a perpendicular direction relative to the
PCB 108. Because the rotary sensor(s) that are used are
typically 1-D or 2-D sensors, they can only detect rotation
of objects (e.g., shafts, magnets, etc.) parallel to the sen-
sor's main face. As such, the main (front) face of the
sensor 114 needs to face the rotating pump part(s) (in-
cluding the motor and drive shaft), thus resulting in the
fact that the second PCB 116 including sensor 114 must
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be perpendicular to the PCB 108.

[0006] As such, many pumps have the disadvantage
of requiring two circuit boards in their design. This re-
quires connection between the two boards, increasing
cooling and functioning risk as well as cost.

SUMMARY

[0007] The invention provides a pump assembly (10)
comprising: a pump (22) having a pump housing (24),
the pump (22) having an inlet for receiving input fluid and
apump outlet for outputting pressurized fluid, and a drive
shaft (32) for driving parts of the pump (22) to pressurize
the input fluid for output from the pump housing;an elec-
tric motor (28) configured to drive the drive shaft of the
pump;a controller (26) configured to drive the drive shaft
(32) of the pump (22), the controller (26) comprising a
circuit board having a first side for mounting electrical
components thereon, the circuit board being oriented in
an axial direction of the pump (22) so that its first side
faces in a radial direction;a magnet (50) fixedly attached
on a rotatable element of either the pump (22) or the
electric motor (28) for rotation therewith;a 3D rotary sen-
sor (44) mounted on the first side of the circuit board, the
3D rotary sensor (44) comprising a front face positioned
parallel to the first side of the circuit board such that the
front face of the 3D rotary sensor (44) also faces in the
radial direction, the 3D rotary sensor (44) configured to
detect both (a) motion parallel to its front face and (b)
motion in a plane perpendicular to its front face, including
rotary motion of the pump (22), for output to the controller
(26),wherein the 3D rotary sensor (44) is positioned in
proximity to the magnet (50) to detect rotary motion there-
of in the plane perpendicular to the front face of the 3D
rotary sensor (44) such that an angular position of the
rotatable element is determined.

[0008] The invention also provides a method for de-
tecting rotary motion of a pump (22) in such a pump as-
sembly (10), the method comprising:

- driving the drive shaft (32);

- inputting fluid into the inlet of the pump (22);

- pressurizing input fluid using the pump (22);

- detecting, via the 3D rotary sensor (44), rotary mo-
tion of the drive shaft of the pump (22);

- controlling, using the controller (26), the pump output
based on the detection from the 3D rotary sensor
(44); and

- discharging the pressurized fluid through the pump
outlet.

[0009] Otheraspects, features, and advantages of the
present disclosure will become apparent from the follow-
ing detailed description, the accompanying drawings,
and the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1 shows an example of a pump assembly using
perpendicularly positioned controller boards accord-
ing to the prior art.

FIG. 2 is a schematic drawing of signal processing
and features associated with a 3-D rotary sensor,
used with a circuit board in the controller portion of
disclosed embodiments herein.

FIG. 3 is a cross-sectional view of a pump assembly,
in accordance with one embodiment.

FIG. 4 is a detailed cross-sectional view of the pump
assembly of FIG. 3, showing an axially mounted cir-
cuit board and 3D sensor in its controller por-
tion/housing, adjacent a motor.

FIG.5is adetailed view of the circuitboard and motor
of the pump assembly of FIG. 3, in accordance with
an embodiment, showing a schematic of the relative
positioning of the components when using a sensor
to sense features of the motor.

FIG. 6 is a cross-sectional view of a pump assembly,
in accordance with another embodiment.

FIG. 7 is a detailed view of a circuitboard and a pump
provided in a pump assembly, such as the assembly
of FIG. 6, showing a schematic of the relative posi-
tioning of the components when using a 3D sensor
to sense features of a pump and its shaft.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0011] The location, direction, and use of the term
"side" herein and throughout this disclosure with refer-
ence to the controller 26, circuit board, 3D sensor, and
any of the components of the pump assembly 10 are not
intended to be limiting, and it should be understood that
such features could also be referred to as a top, bottom,
upper, lower, first, second, etc. in this disclosure. The
location, direction, and corresponding terms are simply
for explanatory purposes with reference to the Figures
of the illustrated embodiment.

[0012] As noted in greater detail below, numerous em-
bodiments as disclosed herein employ the use of a 3D
rotary sensor for detecting rotary motion of a pump (di-
rectly or indirectly). Throughout this disclosure, a 3D ro-
tary sensor is defined as a monolithic, integrated circuit
(IC) sensor that is configured to detect motion on 3 axes
-i.e., X, y, and z axes, as generally represented in FIG.
2 and FIG. 3. In the described embodiments, the 3D ro-
tary sensor may be used with a magnet, and, since such
a sensor is sensitive to magnetic flux density that is par-
allel to and perpendicular to the IC sensor mounting face,
determinations (e.g., motion or rotation readings) of per-
pendicularly mounted magnets may be detected.
[0013] FIG. 3 illustrates a pump assembly 10, in ac-
cordance with an embodiment herein, with its housings
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and components positioned longitudinally along an axis
A (in the Y-direction, or along the Y-axis). The axis A is
the axis in which the drive shaft (e.g., drive shaft 32 of
the pump 22) of the pump assembly 10 is configured to
rotate and drive the parts (pump, motor, etc.) therein.
The pump assembly 10 may include a number of hous-
ings and/or casings that are assembled or fastened to-
gether, or may include a single housing that contains the
herein disclosed parts and/or housings and casings
therein. The pump assembly 10 includes an assembly
inlet 14-1 for inputting fluid, such as a lubricant (e.g., oil
or transmission fluid), and an assembly outlet 16-1 for
outputting fluid, i.e., fluid that is pressurized by a pump
22 contained therein. In an embodiment, the direction of
flow into the assembly inlet and from the assembly outlet
may be perpendicular to an overall axial length of the
pump assembly 10. For example, the inlet 14-1 and/or
the outlet 16-1 may either or both be positioned in and
along Z-axis. The fluid enters the pump assembly 10
through the assembly inlet and is guided through an inlet
passage 14A, shown in FIG. 4, defined by an inlet pipe
to the pump 22. The inlet pipe has an axial length and is
fluidly connected to the pump 22 via aninlet thereof. Pres-
surized fluid from the pump 22 is output via an output
passage 16A, also shown in FIG. 4, defined by an outlet
pipe and through the assembly outlet 16. The outlet pipe
has an axial length and may be parallel to the inlet pipe,
for example, in one embodiment.

[0014] The inlet pipe and outlet pipe are fluidly con-
nected to the pump 22. The pump 22 is encased by a
pump hydraulic housing 24, also referred to herein as a
pump casing 24. In accordance with an embodiment, the
pump casing 24 may be integrally formed with the inlet
pipe and outlet pipe. The pump casing 24 encloses the
functional pump parts therein and may be shaped to ac-
commodate its pumping parts as well as an outlet pas-
sage for directing output flow towards the outlet passage
defined in the outlet pipe.

[0015] The inlet and outlet pipes associated with the
pump 22 in the assembly 10 may be formed from metal,
plastic, or any other suitable material. The length of the
inlet pipe 14A and/or outlet pipe 16A is not intended to
be limiting. In an embodiment, lightweight aluminum or
plastic may be used for at least part of the length of the
pipes. Moreover, the length(s) of the pipe(s) may be ad-
justed to accommodate other parts associated with the
pump, e.g., such as a pressure relief valve, which are
not specifically illustrated here.

[0016] The type of pump 22 and its parts provided in
the pump assembly 10 is not limited. In accordance with
anembodiment, the pump 22 has a gerotor drive, wherein
an inner rotor is rotatable driven by the drive shaft 32 to
in turn rotatable drive an outer rotor. The inner rotor is
fixedly secured to the shaft 32 for rotation about axis A
with the drive shaft 32. The outer rotor 52 is rotatably
received in the pump parts housing. As is understood by
one of ordinary skill in the art, rotation of the inner rotor
also rotates the outer rotor via their intermeshed teeth to



5 EP 3 586 149 B1 6

pressurize the input fluid received in areas between the
complimentary parts for output from the pump 22, and
thus such details are not described here. In another em-
bodiment, the pump 22 is a variable vane pump that in-
cludes a number of vanes therein, a rotor, and a control
slide that rotates or pivots about a pin within the housing
between a first slide position and a second slide position
to adjust displacement of the pump through the outlet.
The drive shaft may be configured to drive the rotor of
the pump, for example.

[0017] The pump 22 is associated with a powertrain
and is provided in the assembly 10 with controller
board(s). The pump assembly 10 may supply pressu-
rized fluid to a transmission and/or an engine of an au-
tomotive vehicle, for example. The powertrain refers to
the components that generate power. An associated
powertrain may include simply the engine and transmis-
sion, in accordance with an embodiment. In another em-
bodiment, the associated powertrain may include addi-
tional parts - e.g., drive shafts, gears, differential - in ad-
dition to the engine and transmission. In yet another em-
bodiment, the associated powertrain may include an
electric motor and controller. Accordingly, one of ordinary
skill in the art should understand additional parts or com-
ponents that may be included with a powertrain, and thus
the above noted examples should not be limiting.
[0018] Inthe pump assembly 10, atleast one controller
26 is housed in a controller housing portion 18 or module
of the pump assembly 10. The pump 22 and an electric
motor 28 are axially aligned with the controller 26 on axis
A; in one embodiment, as shown in FIGS. 3 and 4, the
pump 22 and controller 26 are provided on opposing axial
sides of the motor 28. More specifically, as shown in the
cross-sectional view of FIG. 3, for example, the pump 22
and its housing 24 (described below) are provided on
one side (e.g., a right side as shown in FIG. 3) of the
motor 28 and its casing 30 and the controller 26 and its
housing 18 are provided on an opposite axial side (e.g.,
a left side as shown in FIG. 3) of the motor 28 and its
casing 30. In accordance with an embodiment, then, the
motor 28 may be flanked by the controller 26 and pump
22 (and thus, their housings are arranged in the same
manner). The illustrated arrangement of FIG. 3 is not
intended to be limiting, however. In an embodiment, the
pump housing 24, the motor casing 30, and the controller
housing portion 18 are connected together within the
pump assembly 10. Inside the pump assembly 10, a drive
shaft 32 connects the electric motor 28 to the pump 22.
The drive shaft 32 is driven about axis A by the electric
motor 28 to drive the components of the pump 22. The
controller 26 controls and thus drives the electric motor
28 to drive the shaft 32. Further, as described in greater
detail below, the controller 26 (in particular, its 3D rotary
sensor) may be positioned, in one embodiment, and con-
figured to detect rotation of the motor shaft (which may
or may not be the same as drive shaft 32 of the motor 28).
[0019] The illustrated embodiment of FIGS. 3 and 4
generally shows the drive shaft 32 as being a single shaft
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that extends from the electric motor 28 and to the pump
22, such that the shaft 32 that is designed to drive the
parts is the same shaft. However, in accordance with an
embodiment, the electric motor 28 may have its own mo-
tor drive shaft configured to be driven about an axis, and
still connected to the pump 22. The electric motor 28 may
be configured to drive the (separate) drive shaft of the
pump 22 via the motor drive shaft.

[0020] The electric motor 28 includes a rotor 34 and a
stator 36 (see FIG. 4). The rotor 34 is connected to the
shaft 32 is contained within the casing 30 along with the
stator 36. The motor casing 30 is generally cylindrical
and the stator 36 may be fixed thereto.

[0021] The pump 22, motor 28, and controller 26, and
their respective housings, may be secured together in
the pump assembly 10 via connectors, fasteners, bolts,
and the like, which is generally known in the art.

[0022] The controller 26 of assembly 10 is configured
to operate or drive the electric motor 28 (e.g., control a
magnetic field of the stator 36 of the motor 28), to thus
control and drive the pump 22. As shown in FIGS. 3-4,
the controller 26 includes an electronic control unit, or
ECU.

[0023] The ECU includes a circuit board 40 - or PCB
(printed circuit board) - mounted within housing 18,
shown here positioned longitudinally (in the Y-direction)
along axis A. The PCB may be provided in the housing
portion 18 of the controller. This PCB may contain the
main controller, for example. The PCB / circuit board 40
has a first face 42 (or first side) and a second face 43 (or
second side), the second face 43 being on an opposite
side of the first face 42. Each side 42, 43 is represented
in the Figures as having an elongated, substantially flat
surface, that is configured to receive or connect with a
number of electrical and/or sensing components (FIGS.
3, 4, and 5 show multiple components provided on either
face 42 or 43, for illustrative purposes, including the later
described 3D sensor). Both faces and flat surfaces of the
PCB (40) may be positioned to extend in the longitudinal
/ Y-direction of the pump assembly 10. In the illustrated
embodiment, the circuit board 40 is oriented in an axial
(Y) direction of the axis A of the pump assembly 10, so
that its first face 42 faces upwardly (as shown in FIG. 5
and 6) in a radial direction (from or relative to axis A). In
an embodiment, a longitudinal portion, surface, or face
of the circuit board / PCB 40 is axially aligned with the
drive shaft 32 on the same axis (axis A). As is generally
known in the art, a number of components (sensors and
the like) may be mounted on the circuit board 40 for com-
municating information such that the ECU/controller 26
may control the pump assembly components. Position-
ing of the circuit board 40 in the longitudinal direction
(along axis A) and in axial alignment with the shaft (shaft
32 and pump drive shaft, and other components) in the
housing 18 as shown in FIGS. 3 and 4 results in the com-
ponents occupying less area in the assembly and allows
for improved cooling efficiency of the electrical compo-
nents contained therein.
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[0024] In accordance with an embodiment herein, the
ECU also includes a 3D rotary sensor 44. When the 3D
sensor 44 is positioned on the circuit board 40, it allows
the ECU to determine, measure, or sense features in all
three axes (as described previously). A face of the 3D
rotary sensor 44 is positioned such that it is parallel with
a face of the PCB / circuit board 40 when the sensor 44
is mounted thereon for sensing and detecting and placed
in the pump assembly 10. In the illustrated embodiment,
the 3D rotary sensor 44 is mounted on the first face 42
of the circuit board 40. That is, in one embodiment, a face
of the 3D sensor face is parallel to the top face 42 of the
PCB/circuitboard 40. However, in another embodiment,
the 3D rotary sensor 44 may be mounted in a similar
orientation on a bottom the second face 43 or side of the
PCB / circuit board 40. Accordingly, instead of being lim-
ited to sensing in a single axis (x-axis) or the axial direc-
tion or along the x-y axis, the positioning of the 3D rotary
sensor 44 in the pump assembly 10 (such as shown in
FIG. 5 or FIG. 7) enables reading in the y-z or x-z axis,
or combination of both, along with readings using the x-
y axis. Accordingly, as described herein, an angular po-
sition of the object (e.g., drive shaft 32 or motor shaft)
may be measured or sensed even though the 3D rotary
sensor 44 (or its body) is positioned on the circuit board
40. The 3D rotary sensor 44 itself has a front face 46 that
is positioned parallel to the first face 42 of the circuit board
40 when it is mounted thereon, such that the front face
46 also faces the radial direction (see, e.g., FIG. 5). In
this embodiment, the 3D rotary sensor 44 is configured
to detect at least motion parallel to its front face 46 and
motion in a plane perpendicular to its front face 46, in-
cluding rotary motion of the pump, for output to the con-
troller 26 during use of the pump assembly 10. Because
the sensor 44 is capable of sensing movement in the
plane perpendicular to it, it can sense the rotary motion
of the motor/ pump elements next to it (y-z) even in this
orientation.

[0025] In accordance with the illustrated embodiment
of the pump assembly 10, the 3D rotary sensor 44 is
designed to detect motor shaft rotation, i.e., rotation of
the drive shaft 32. To detect angular position of the shaft,
in one embodiment, the drive shaft 32 has a magnet 50
fixedly attached on or near its end such that the magnet
50 rotates with the drive shaft 32 about axis A. Thus, the
ECU may act as a field oriented controller that detects a
magnetic field from the magnet 50. More specifically, the
3D rotary sensor 44 is positioned on the circuit board 40
relative to the magnet 50 so that the magnetic field there-
from is detected, thus resulting in the ability to determine,
via the controller components / ECU, the shaft’s angular
position (and thus its rotational speed). For example, as
shownin FIG. 5, the 3D rotary sensor 44 may be provided
in the form of a sensor chip that may be mounted near
or at an end of the circuit board 40 on its face 42 and
proximal to the motor 28, so that the sensor 44 is posi-
tioned closer to the motor 28, drive shaft 32, and magnet
50 associated therewith. Providing the 3D rotary sensor
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44 near or at the end of the circuit board 40 allows for
closer positioning relative to the motor/ drive shaft/ mag-
net and thus more accurate reading(s).

[0026] Limiting the distance between the 3D rotary
sensor 44 and the magnet 50 within the housings/assem-
bly may contribute to greater accuracy with regards to
determining the rotary speed of the pump. In an embod-
iment, the sensor 44 is positioned between approximate-
ly 2 mm - approximately 4 mm (both inclusive) away from
or relative to the magnet 50. Of course, such distances
are only exemplary and not intended to be limiting.
[0027] Specifically, it should be noted that the illustrat-
ed embodiment is not intended to be limiting. The sensor
44 may be positioned in any number of places on the
circuit board 40, including on its opposite face (face 43).
[0028] The magnet50 may be a dipole magnet mount-
ed on the shaft 32 and positioned such that it faces the
controller housing 18. As such, the 3D rotary sensor is
configured to detect rotation of the dipole magnet via its
magnetic field, so that it may be used by the controller
for determining the rotary motion of the drive shaft (via
algorithms / calculations). However, the sensor 44 may
sense any type of magnet moving in its surrounding en-
vironment and is not intended to be limited to the noted
example. Moreover, as further explained below, the sen-
sor 44 may be used to sense a magnet mounted on a
shaft or another element associated with the pump 22
itself.

[0029] Accordingly, the herein disclosed assembly
provides a method for sensing rotary motion of a pump
in a pump assembly by using a 3D rotary sensor. Based
on the readings from sensor 44 and calculations deter-
mined by the ECU, parts of the pump assembly 10 may
be controlled via controller 26. In one embodiment, during
operation, the electric motor 28 is driven using the con-
troller 26, i.e., the controller 26 drives the drive shaft 32
and the motor 28. In the illustrated embodiment, driving
the drive shaft 32 results in driving the pump 22. Fluid is
input through the assembily inlet of the pump assembly
and into the inlet of the pump 22. The input fluid is pres-
surized using the pump 22. As the pump operates, the
3D rotary sensor detects rotary motion of the pump 22
via detecting motion of the magnet / motor / drive shaft.
The detections or readings from the sensor 44 are used
by the ECU / controller 26 to determine any adjustments
forthe pump assembly 10. In one embodiment, the speed
of the electric motor 28 is controlled based on the detec-
tion by the 3D rotary sensor 44. The pressurized fluid
from the pump 22 is discharged through the assembly
outlet.

[0030] In another embodiment, parts of the pump 22
may be controlled based on the detection and sensing
by 3D rotary sensor 44; that is, the 3D rotary sensor 44
and PCB / controller may be positioned adjacent to and
relative to the pump (and its drive shaft), and configured
for detection corresponding to the pump. FIG. 6 shows
an example of an arrangement of a pump assembly 10A
that may include controller 26A provided in a housing
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18Athat is flanked by a motor 28A and a pump 22A, each
in their respective casing and housings, 30A and 24A.
The pump assembly 10A may have similar components
as previously noted above in the embodiments described
with reference to FIGS. 2-5, and thus all of these features
are not necessarily repeated here. Still, it should be un-
derstood that such features described with reference to
pump assembly 10 in FIGS. 2-5 may be included in the
assembly 10A. For example, the pump assembly 10A
includes an assembly inlet (not shown) for inputting fluid,
such as a lubricant (e.g., oil or transmission fluid), and
an assembly outlet (not shown) for outputting fluid, i.e.,
fluid that is pressurized by pump 22A contained therein.
In an embodiment, the direction of flow into the assembly
inlet and from the assembly outlet may be perpendicular
to an overall axial length of the pump assembly 10. For
example, the inlet and/or the outlet may either or both be
positioned in and along Z-axis.

[0031] FIG. 7 is a detailed view of a circuit board 40A
of an ECU of at least one controller 26A mounted relative
to pump 22A, such as in the pump assembly 10A of FIG.
6, in accordance with another embodiment of this disclo-
sure. Here, the controller 26 (in particular, its 3D rotary
sensor) is positioned and is configured to control and/or
drive the pump 22A (e.g., via detection rotation of the
pump drive shaft, which may or may not be the same as
the motor drive shaft). Although the housings for the con-
troller/circuit board and pump are not explicitly shown
here, it should be understood that the pump 22A may be
contained a separate housing 24A for housing its com-
ponents (e.g., pump drive shaft, vanes/rotors/gears, con-
trol slide, etc.) therein, such as shownin FIG. 6. Similarly,
the circuit board 40A may be contained in a housing 18A
(see FIG. 6) or enclosure that is part of, or connected to
(e.g., viafasteners or bolts), the housing of the pump 22A.
[0032] A motor 28A may be provided on an opposite
side of the pump 22A, such as shown in FIG. 6, for ex-
ample, in a motor casing 30A. Accordingly, in one em-
bodiment, the pump assembly 10A may include the pump
22A being flanked on either of its side by the controller
26 and motor 28A. The illustrated arrangement of FIG.
6 is not intended to be limiting, however.

[0033] Like the previously described embodiment, the
PCB / circuit board 40A of controller 26A has a first face
42 (or first side) and a second face 43 (or second side
that is opposite to the first face 42) for mounting electrical
components thereon, each side having a substantially
flat surface. In the illustrated embodiment, the circuit
board 40A is oriented in an axial direction (in the Y-di-
rection) of the axis A2 of the pump assembly 10, so that
its first face 42 faces upwardly in a radial direction (from
or relative to axis A2). Both faces and flat surfaces of the
PCB may be positioned to extend in the longitudinal / Y-
direction of the pump assembly 10A. Again, positioning
the circuit board 40 in the longitudinal direction (axis A,
or Y-direction or Y-axis) and in axial alignment with the
shaft 32A of the pump 22A as schematically represented
in FIG. 7 results in the components occupying less area
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and allows forimproved cooling efficiency of the electrical
components. In an embodiment, a longitudinal portion,
surface, or face of the circuit board / PCB 40A is axially
aligned with the drive shaft 32A on the same axis (axis
A). The 3D rotary sensor 44 may be mounted on the first
face 42 (or second face 43) of the circuit board 40A. A
front face 46 of the sensor 44 is positioned parallel to the
relative face of the circuit board 40A when it is mounted
thereon, such that the front face 46 also faces the radial
direction.

[0034] As previously discussed, in accordance with an
embodiment, the orientation of the circuit board 40A may
be relative to a drive shaft 32A of the pump itself 22A, so
that the pump shaft rotation/speed of the drive shaft 32A
of the pump 22A may be determined via the 3D sensor
44 and the controller. The 3D rotary sensor 44 may detect
pump shaft rotation using a magnet 50A (e.g., a dipole
magnet) that is fixedly attached on or near the end of the
drive shaft 32A such that the magnet 50A rotates with
the drive shaft 32A about axis A2. Thus, the ECU may
act as a field oriented controller that detects a magnetic
field from the magnet 50A. Accordingly, the 3D rotary
sensor 44 enables reading in the y-z or x-z axis, or com-
bination of both, along with readings using the x-y axis.
In this embodiment, the 3D rotary sensor 44 is configured
to detect at least motion parallel to its front face 46 and
motion in a plane perpendicular to its front face 46, in-
cluding rotary motion of the pump, for output to the con-
troller 26 during use of the pump.

[0035] Because the sensor 44 is capable of sensing
movement in the plane perpendicular to it, it can sense
the rotary motion of the pump elements next to it (y-z) in
this orientation. Accordingly, an angular position of the
object (e.g., drive shaft 32A) may be measured or sensed
even though the 3D rotary sensor 44 (or its body) is po-
sitioned on the circuit board 40. In the illustrated embod-
iment, the controller or ECU may be configured to sense
drive shaft 32A features (rotation, speed) and control the
operation or rotation of the drive shaft 32A of the pump
22A. However, the 3D rotary sensor need not be limited
to positioning adjacent the drive shaft 32A. For example,
in another embodiment, the ECU / controller and sensor
44 associated with pump 22A may be used to sense a
position of a control slide within pump 22A and/or change
(e.g., reduce) a position of the control slide, resulting in
a change in output of pressurized fluid. Thus, it should
be understood that the readings from sensor 44 may be
used by controller /ECU to control any number of parts
of the pump 22A.

[0036] Accordingly, the herein disclosed assembly
provides a method for sensing rotary motion of a pump
on more than one axis by using a 3D rotary sensor and
acontroller (ECU). The controller is an ECU that includes
a printed circuit board (PCB) that runs in the axial direc-
tion (along the y-axis) of the pump and/or pump assem-
bly. Fluid is input through the inlet of the pump 22A. The
input fluid is pressurized using the pump 22A. As the
pump operates, the 3D rotary sensor detects rotary mo-
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tion of the pump 22A via detecting motion of the magnet
50A / drive shaft. Based on the readings from sensor 44
and calculations determined by the ECU, parts of the
pump 22A may be controlled via controller. In one em-
bodiment, during operation, the drive shaft 32A of the
pump 22A is driven using the controller. In another em-
bodiment, the controller may alter a position of the slide
within the pump housing such that displacement through
the pump outlet is altered. The pressurized fluid from the
pump 22A is discharged through its outlet.

[0037] The type of pump 22A in FIGS. 6 and 7 and its
parts provided in the pump assembly 10 is not limited. In
accordance with an embodiment, the pump 22A has a
gerotor drive with an inner rotor and an outer rotor. The
inner rotor is fixedly secured to the shaft 32 for rotation
about axis A with the drive shaft 32. In another embodi-
ment, the pump 22Ais a variable vane pump thatincludes
a number of vanes therein, a rotor, and a control slide
that rotates or pivots about a pin within the housing be-
tween a first slide position and a second slide position to
adjust displacement of the pump through the outlet. The
drive shaft 32A may be configured to drive the rotor of
the pump, for example.

[0038] Also, itis again noted that limiting the distance
between the 3D rotary sensor 44 and the magnet 50A
may contribute to greater accuracy with regards to de-
termining the rotary speed of the pump. In an embodi-
ment, the sensor 44 is positioned between approximately
2 mm - approximately 4 mm (both inclusive) away from
or relative to the magnet 50A. Of course, such distances
are only exemplary and not intended to be limiting.
[0039] The herein disclosed combination of circuit
board 40 and 3D rotary sensor 44 in the illustrated em-
bodiments eliminates previous multi-board connection
risks and provide smaller overall packaging with regards
to the controller portion. The 3D rotary sensor 44 also
provides greater freedom of choice for its orientation on
the PCB / circuit board 40 (as opposed to its face 46
being directly mounted in front of a shaft). It also allows
for increased design flexibility with regards to the parts
of the pump assembly and mounting relative to the
shaft/magnet being detected. The 3D rotary sensor pro-
vides an increased advantage of detecting motion rela-
tive to a third axis. In particular, although detection in the
axial direction (e.g., y-axis) is relatively or generally zero,
the 3D rotary sensor allows for detection in the X and Z
axes for determining rotary movement of the pump.
[0040] Additionally, using the 3D rotary sensor main-
tains / allows for optimal cooling of the circuit board and
controller parts. It allows for the circuit board 40 to main-
tain its orientation such that it is positioned axially within
the housing, with the 3D sensor thereon, so that thermal
heat sinking is maximized. Mounting the 3D sensoron a
side of the circuit board still allows detection of motion in
the three axes. Further, mounting of the 3D sensor on a
side of the circuit board reduces, if not provides limited
to no risk of damage to the chip/sensor itself, including
its exposure to heat (as compared to traditional mount-
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ings that require perpendicular mountings directly in front
of and adjacent to the detected object).

[0041] The electrical components can be developed
independent of pump construction. Moreover, costs are
lowered since additional sensor(s), an additional circuit
board, wiring, and assembly (time) which are typically
provided in conventional systems, are either reduced or
eliminated in the herein disclosed pump assembly 10.
[0042] The type and manufacturer of the 3D rotary sen-
sor 44 are not intended to be limiting. FIG. 2 is a sche-
matic view of exemplary parts which may be used for
sensor 44 in the disclosed pump assembly 10. In an em-
bodiment, the 3D rotary sensor 44 is a monolithic sensor
sensitive to the magnetically flux density applied orthog-
onally and parallel to its surface, thus providing the ca-
pability of sensing magnetic flux density in three (3) di-
rections: x, y, and z, without contact. The sensor 44 may
sense any magnet moving its in surroundings by meas-
uring and processing the three spatial components of the
magnetic flux density vector.

[0043] Inan embodiment, the signal processing of the
rC / microcontroller (which corresponds to PCB / con-
troller 40) shown in FIG. 2 may be designed to acquire
SIN and COS analog information via the 3D rotary sensor
44. The controller 40 may be is designed to process any
signal corrections for sensitivity mismatch and offset to
compensate non-ideal magnetic field angle components,
for example, in accordance with an embodiment. An an-
gular position calculation (e.g., arctangent interpolation)
may be performed and translated to a digital output signal
(a kHz PWM signal) for measurement by a demo board
and/or processing by an application module or other con-
troller associated with the pump assembly 10. Of course,
this schematic illustration is exemplary only and should
be understood to be an non-limiting embodiment for
processing using the disclosed 3D rotary sensor 44 and
controller 40.

[0044] The controller 26 (and optionally its PCB / board
40) may include other components including, but not lim-
ited to, integrated LIN inductors and other sensors (e.g.,
temperature sensor) mounted thereon. The controller 26
may be electrically coupled to a power source (e.g., bat-
tery) via a local interconnect network (LIN) bus interface,
for example. In addition, conventionally, positive and
negative power connectors may be also overmolded into
the controller cover.

[0045] Use of the 3D rotary sensor as disclosed herein
allows for use of a single controller circuit board for de-
tection relating to the operation of the pump and rotation
of arelative shaft (as opposed to using two or more circuit
boards that are mounted perpendicularly relative to one
another, as described previously, to detect motion of a
shaft). However, it should be understood that other con-
troller boards may be used in the assembly or associated
with the pump for controlling operation thereof.

[0046] In addition, although the 3D rotary sensor 44 as
described above and illustrated in in the embodiments
of FIGS. 3-5 is designed detect motion associated with
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the magnet 50 / drive shaft 32 / motor 28 in the pump
assembly 10, it should be noted that, depending on the
positioning and alignment of the controller 26, motor 28,
and pump 22 in the assembly 10, the ECU may detect
or sense features associated with other parts of the as-
sembly, including parts of the pump 22. For example, if
the assembly includes a controller flanked by a motor
and a pump, such as shown in FIGS. 6-7, then the 3D
rotary sensor of the ECU can be positioned to detect
rotation of the pump shaft (which may or may not be the
same as drive shaft 32 of the motor 28), or the drive shaft
of the motor 28.

[0047] In some embodiments, a plane across the first
face 42 of the PCB / circuit board 40 and/or 40A is posi-
tioned in alignment with axis A and/or A2 of the drive
shaft(s) of the motor and/or pump. In an embodiment,
the PCB is placed within housing 18 and/or 18A such
that it is parallel to the axis A and/or A2 of the drive shaft
ofthe pump (which may be drive shaft 32, 32A, oranother
shaft that is driven by that shaft).

[0048] While the principles of the disclosure have been
made clear in the illustrative embodiments set forth
above, it will be apparent to those skilled in the art that
various modifications may be made to the structure, ar-
rangement, proportion, elements, materials, and compo-
nents used in the practice of the disclosure.

[0049] It will thus be seen that the features of this dis-
closure have been fully and effectively accomplished. It
will be realized, however, that the foregoing preferred
specific embodiments have been shown and described
for the purpose of illustrating the functional and structural
principles of this disclosure and are subject to change.
Therefore, this disclosure includes all modifications en-
compassed within the spirit scope of the following claims.

Claims
1. A pump assembly (10) comprising:

a pump (22) having a pump housing (24), the
pump (22) having an inlet for receiving input fluid
and a pump outlet for outputting pressurized flu-
id, and a drive shaft (32) for driving parts of the
pump (22) to pressurize the input fluid for output
from the pump housing;

an electric motor (28) configured to drive the
drive shaft of the pump;

a controller (26) configured to drive the drive
shaft (32) of the pump (22), the controller (26)
comprising a circuit board having a first side for
mounting electrical components thereon, the cir-
cuit board being oriented in an axial direction of
the pump (22) so that its first side faces in a
radial direction;

a magnet (50) fixedly attached on a rotatable
element of either the pump (22) or the electric
motor (28) for rotation therewith;
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a 3D rotary sensor (44) mounted on the first side
of the circuit board, the 3D rotary sensor (44)
comprising a front face positioned parallel to the
first side of the circuit board such that the front
face of the 3D rotary sensor (44) also faces in
the radial direction, the 3D rotary sensor (44)
configured to detect both (a) motion parallel to
its front face and (b) motion in a plane perpen-
dicular to its front face, including rotary motion
of the pump (22), for output to the controller (26),
wherein the 3D rotary sensor (44) is positioned
in proximity to the magnet (50) to detect rotary
motion thereof in the plane perpendicular to the
front face of the 3D rotary sensor (44) such that
an angular position of the rotatable element is
determined.

The pump assembly (10) according to claim 1, fur-
ther comprising a motor drive shaft for the electric
motor (28), the electric motor (28) being connected
to the pump (22), the motor drive shaft being config-
ured to be driven about an axis, and wherein the
electric motor (28) is configured to drive the drive
shaft of the pump (22) via the motor drive shaft.

The pump assembly (10) according to claim 2,
wherein the motor drive shaft of the electric motor
(28) and the drive shaft (32) of the pump (22) are the
same in that a single shaft extends from the electric
motor to the pump (22) for rotation about the axis,
and wherein the axis for the single shaft is parallel
with the circuit board.

The pump assembly (10) according to claim 1,
wherein the 3D rotary sensor is configured to detect
rotary motion of the drive shaft (32) of the pump (22),
and wherein the controller is configured to adjust a
speed at which the drive shaft of the pump (22) is
driven based on the detection.

The pump assembly (10) according to claim 1,
wherein the magnet is a dipole magnet, wherein the
drive shaft (32) of the pump (22) has the dipole mag-
net mounted thereon, and wherein the 3D rotary sen-
sor is configured to detect rotation of the dipole mag-
net such that the controller determines rotary motion
of the drive shaft of the pump (22) based on the de-
tected rotation.

The pump assembly (10) according to claim 1, fur-
ther comprising:

an assembly inlet for inputting fluid, wherein the
pump (22) receives input fluid from the assembly
inlet;

an assembly outlet for outputting fluid;

the electric motor being contained within a motor
casing;
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amotor drive shaft connecting the electric motor
to the pump (22), the motor drive shaft being
configured to be driven about an axis by the elec-
tric motor for driving parts of the pump (22) to
pressurize the input fluid for output from the
pump housing;

the controller being configured to drive the elec-
tric motor (38), wherein the pump (22) and the
electric motor (38) are axially aligned with the
controller

and

an outlet passage communicating the pump out-
let with the assembly outlet to discharge the
pressurized fluid.

The pump assembly (10) according to claim 2 or
claim 6, wherein the magnet is a dipole magnet,
wherein the motor drive shaft has the dipole magnet
mounted thereon, wherein the 3D rotary sensor is
mounted near or at an end of the circuit board and
proximal to the electric motor so that the 3D rotary
sensor is positioned closer to the electric motor, drive
shaft, and dipole magnet associated therewith, and
wherein the 3D rotary sensor (44) is configured to
detect rotation of the dipole magnet such that the
controller determines rotary motion of the motordrive
shaft based on the detected rotation, and wherein
the controlleris configured to adjust speed for driving
the motor drive shaft based on the detection.

The pump assembly (10) according to claim 1 or
claim 6, wherein the electric motor (28) is flanked by
the controller and the pump (22) in the pump assem-
bly (10).

The pump assembly (10) according to claim 1 or
claim 6, wherein the pump (22) is flanked by the con-
troller (26) and the electric motor (28) in the pump
assembly (10).

A method for detecting rotary motion of a pump (22)
in the pump assembly (10) of claim 1 or claim 6, the
method comprising:

driving the drive shaft (32);

inputting fluid into the inlet of the pump (22);
pressurizing input fluid using the pump (22);
detecting, via the 3D rotary sensor (44), rotary
motion of the drive shaft of the pump (22);
controlling, using the controller (26), the pump
output based on the detection from the 3D rotary
sensor (44); and

discharging the pressurized fluid through the
pump outlet.

The method according to claim 10, wherein the mag-
net is a dipole magnet, wherein the pump assembly
(10) further comprises the dipole magnet mounted
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12.

13.

14.

15.

16.

on the drive shaft of the pump (22), and wherein the
detecting via 3D rotary sensor (44) comprises de-
tecting rotation of the dipole magnet such that the
controller determines rotary motion of the drive shaft
based on the detected rotation.

The method according to claim 10, the method fur-
ther comprising:

driving the electric motor (28) using the control-
ler (26), and

driving the motor drive shaft;

wherein the detecting via 3D rotary sensor (44)
comprises detect rotation of the motor drive
shaft such that the controller determines rotary
motion of the pump (22) based on the detected
rotation.

The method according to claim 12, wherein the motor
drive shaft of the electric motor (28) and the drive
shaft (32) of the pump (22) are the same in that a
single shaft extends from the electric motor to the
pump for rotation about the axis, and wherein the
axis for the single shaft is parallel with the circuit
board.

The method according to claim 10, wherein the con-
trolling of the pump output comprises adjusting a
speed at which the drive shaft (32) of the pump (22)
is driven based on the detecting via the 3D rotary
sensor (44).

The method according to claim 12, wherein the mag-
net (50) is a dipole magnet, wherein the motor drive
shaft of the electric motor (28) has the dipole magnet
mounted thereon, wherein the 3D rotary sensor (44)
is mounted near or at an end of the circuit board and
proximal to the electric motor (28) so that the 3D
rotary sensor (44) is positioned closer to the electric
motor (28), drive shaft, and dipole magnet associat-
ed therewith, and wherein the 3D rotary sensor (44)
is configured to detect rotation of the dipole magnet
such thatthe controller (26) determines rotary motion
of the motor drive shaft of the electric motor (28)
based on the detected rotation.

The method according to claim 12, wherein the con-
trolling of the pump output comprises adjusting a
speed at which the motor drive shaft of the electric
motor (28) is driven based on the detecting via the
3D rotary sensor (44).

Patentanspriiche

1.

Pumpenanordnung (10), die Folgendes umfasst:

eine Pumpe (22) mit einem Pumpengehéause
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(24), wobei die Pumpe (22) einen Einlass zum
Empfangen eines Eingangsfluids und einen
Pumpenauslass zum Ausgeben eines unter
Druck stehenden Fluids sowie eine Antriebswel-
le (32) zum Antreiben von Teilen der Pumpe
(22), um das Eingangsfluid zum Ausgeben aus
dem Pumpengehause unter Druck zu setzen,
umfasst;

einen Elektromotor (28), der dazu ausgelegt ist,
die Antriebswelle der Pumpe anzutreiben;

eine Steuerung (26), die dazu ausgelegt ist, die
Antriebswelle (32) der Pumpe (22) anzutreiben,
wobei die Steuerung (26) eine Leiterplatte mit
einer ersten Seite zum Montieren von elektri-
schen Komponenten darauf umfasst, wobei die
Leiterplatte in einer Axialrichtung der Pumpe
(22) ausgerichtet ist, derart, dass ihre ersten
Seitenflachen in eine Radialrichtung weist;
einen Magneten (50), der an einem drehbaren
Element entweder der Pumpe (22) oder des
Elektromotors (28) zur Drehung damit fest be-
festigt ist;

einen 3D-Drehsensor (44), der auf der ersten
Seite der Leiterplatte montiert ist, wobei der 3D-
Drehsensor (44) eine vordere Flache umfasst,
die parallel zur ersten Seite der Leiterplatte po-
sitioniertist, derart, dass die vordere Flache des
3D-Drehsensors (44) auch in die Radialrichtung
weist, wobei der 3D-Drehsensor (44) dazu aus-
gelegt ist, sowohl (a) eine Bewegung parallel zu
seiner vorderen Flache als auch (b) eine Bewe-
gung in einer Ebene senkrecht zu seiner vorde-
ren Flache, die eine Drehbewegung der Pumpe
(22) beinhaltet, fir eine Ausgabe an die Steue-
rung (26) zu detektieren,

wobei der 3D-Srehsensor (44) nahe des Mag-
neten (50) positioniert ist, um eine Drehbewe-
gung davon in der Ebene senkrecht zur vorde-
ren Flache des 3D-Drehsensors (44) zu detek-
tieren, derart, dass eine Winkelposition des
drehbaren Elements bestimmt wird.

Pumpenanordnung (10) nach Anspruch 1, die ferner
eine Motorantriebswelle fir den Elektromotor (28)
umfasst, wobei der Elektromotor (28) mit der Pumpe
(22) verbunden ist, wobei die Motorantriebswelle da-
zu ausgelegt ist, um eine Achse gedreht zu werden,
und wobei der Elektromotor (28) dazu ausgelegt ist,
die Antriebswelle der Pumpe (22) via die Motoran-
triebswelle anzutreiben.

Pumpenanordnung (10) nach Anspruch 2, wobei die
Motorantriebswelle des Elektromotors (28) und die
Antriebswelle (32) der Pumpe (22) dahingehend die-
selben sind, dass sich eine einzelne Welle zur Dre-
hung um die Achse vom Elektromotor zur Pumpe
(22) erstreckt, und wobei die Achse fir die einzelne
Welle parallel zur Leiterplatte verlauft.
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4.

Pumpenanordnung (10) nach Anspruch 1, wobei der
3D-Drehsensor dazu ausgelegt ist, eine Drehbewe-
gung der Antriebswelle (32) der Pumpe (22) zu de-
tektieren, und wobei die Steuerung dazu ausgelegt
ist, eine Geschwindigkeit, mit der die Antriebswelle
der Pumpe (22) angetrieben wird, auf Basis der De-
tektion anzupassen.

Pumpenanordnung (10) nach Anspruch 1, wobei der
Magnet ein Dipolmagnet ist, wobei der Dipolmagnet
auf der Antriebswelle (32) der Pumpe (22) montiert
ist und wobei der 3D-Drehsensor dazu ausgelegtist,
eine Drehung des Dipolmagneten zu detektieren,
derart, dass die Steuerung eine Drehbewegung der
Antriebswelle der Pumpe (22) auf Basis der detek-
tierten Drehung bestimmt.

Pumpenanordnung (10) nach Anspruch 1, die ferner
Folgendes umfasst:

einen Anordnungseinlass zum Eingeben von
Fluid, wobei die Pumpe (22) Eingangsfluid vom
Anordnungseingang empfangt;

einen Anordnungsauslass zum Ausgeben von
Fluid;

wobei der Elektromotor in einer Motorumschlie-
Rung enthalten ist;

eine Motorantriebswelle, die den Elektromotor
mit der Pumpe (22) verbindet, wobei die Motor-
antriebswelle dazu ausgelegt ist, vom Elektro-
motor zum Antreiben von Teilen der Pumpe (22)
um eine Achse angetrieben zu werden, um das
Eingangsfluid zur Ausgabe aus dem Pumpen-
gehause unter Druck zu setzen;

wobei die Steuerung dazu ausgelegt ist, den
Elektromotor (38) anzutreiben, wobei die Pum-
pe (22) und der Elektromotor (38) axial auf die
Steuerung ausgerichtet sind

und

einen Auslasskanal zur Kommunikation des
Pumpenauslasses mit dem Anordnungsaus-
lass, um das unter Druck stehende Fluid abzu-
fuhren.

Pumpenanordnung (10) nach Anspruch 2 oder An-
spruch 6, wobei der Magnet ein Dipolmagnet ist, wo-
bei der Dipolmagnet auf der Motorantriebswelle
montiert ist, wobei der 3D-Drehsensor in der Nahe
eines Endes der Leiterplatte oder an demselben und
proximal zum Elektromotor montiert ist, derart, dass
der 3D-Drehsensor naher am Elektromotor, an der
Antriebswelle und dem Dipolmagneten positioniert
ist, die damit verkn(pft sind, und wobei der 3D-Dreh-
sensor (44) dazu ausgelegt ist, eine Drehung des
Dipolmagneten zu detektieren, derart, dass die
Steuerung eine Drehbewegung der Motorantriebs-
welle auf Basis der detektierten Drehung bestimmt,
und wobei die Steuerung dazu ausgelegt ist, eine
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Geschwindigkeit zum Antreiben der Motorantriebs-
welle auf Basis der Detektion anzupassen.

Pumpenanordnung (10) nach Anspruch 1 oder An-
spruch 6, wobei der Elektromotor (28) von der Steu-
erung und der Pumpe (22) in der Pumpenanordnung
(10) flankiert wird.

Pumpenanordnung (10) nach Anspruch 1 oder An-
spruch 6, wobei die Pumpe (22) von der Steuerung
(26) und vom Elektromotor (28) in der Pumpenan-
ordnung (10) flankiert wird.

Verfahren zum Detektieren einer Drehbewegung ei-
ner Pumpe (22) in der Pumpenanordnung (10) von
Anspruch 1 oder Anspruch 6, wobei das Verfahren
Folgendes umfasst:

Antreiben der Antriebswelle (32);

Eingeben eines Fluids in den Einlass der Pumpe
(22);

Unterdrucksetzen eines Eingangsfluids unter
Verwendung der Pumpe (22);

Detektieren einer Drehbewegung der Antriebs-
welle der Pumpe (22) via den 3D-Drehsensor
(44);

Steuern des Pumpenausgangs unter Verwen-
dung der Steuerung (26) auf Basis der Detektion
vom 3D-Drehsensor (44) und Abfiihren des un-
ter Druck stehenden Fluids durch den Pumpen-
auslass.

Verfahren nach Anspruch 10, wobei der Magnet ein
Dipolmagnet ist, wobei die Pumpenanordnung (10)
ferner den Dipolmagneten umfasst, der auf der An-
triebswelle der Pumpe (22) montiert ist, und wobei
das Detektieren viaden 3D-Drehsensor (44) das De-
tektieren einer Drehung des Dipolmagneten um-
fasst, derart, dass die Steuerung eine Drehbewe-
gung der Antriebswelle auf Basis der detektierten
Drehung bestimmt.

Verfahren nach Anspruch 10, wobei das Verfahren
ferner Folgendes umfasst:

Antreiben des Elektromotors (28) unter Verwen-
dung der Steuerung (26) und

Antreiben der Motorantriebswelle;

wobei das Detektieren via den 3D-Drehsensor
(44) das Detektieren einer Drehung der Motor-
antriebswelle umfasst, derart, dass die Steue-
rung eine Drehbewegung der Pumpe (22) auf
Basis der detektierten Drehung bestimmt.

Verfahren nach Anspruch 12, wobei die Motoran-
triebswelle des Elektromotors (28) und die Antriebs-
welle (32) der Pumpe (22) dahingehend dieselben
sind, dass sich eine einzelne Welle zur Drehung um
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14.

15.

16.
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die Achse vom Elektromotor zur Pumpe erstreckt,
und wobei die Achse fiir die einzelne Welle parallel
zur Leiterplatte verlauft.

Verfahrennach Anspruch 10, wobei das Steuern des
Pumpenausgangs das Anpassen einer Geschwin-
digkeit, mitder die Antriebswelle (32) der Pumpe (22)
angetrieben wird, auf Basis des Detektierens via den
3D-Drehsensor (44) umfasst.

Verfahren nach Anspruch 12, wobeider Magnet (50)
ein Dipolmagnet ist, wobei der Dipolmagnet auf der
Motorantriebswelle des Elektromotors (28) montiert
ist, wobei der 3D-Drehsensor (44) in der Nahe eines
Endes der Leiterplatte oder an demselben und pro-
ximal zum Elektromotor (28) montiertist, derart, dass
der 3D-Drehsensor (44) naher am Elektromotor (28),
an der Antriebswelle und am Dipolmagneten positi-
oniert ist, die damit verknipft sind, und wobei der
3D-Drehsensor (44) dazu ausgelegt ist, eine Dre-
hung des Dipolmagneten zu detektieren, derart,
dass die Steuerung (26) eine Drehbewegung der
Motorantriebswelle des Elektromotors (28) auf Basis
der detektierten Drehung bestimmt.

Verfahrennach Anspruch 12, wobei das Steuern des
Pumpenausgangs das Anpassen einer Geschwin-
digkeit, mit der die Motorantriebswelle des Elektro-
motors (28) angetrieben wird, auf Basis des Detek-
tierens via den 3D-Drehsensor (44) umfasst.

Revendications

1.

Ensemble pompe (10) comprenant :

une pompe (22) ayant un boitier de pompe (24),
la pompe (22) ayant une entrée pour recevoir
un fluide d’entrée et une sortie de pompe pour
délivrer unfluide sous pression, etun arbre d’en-
trainement (32) pour entrainer des parties de la
pompe (22) pour mettre sous pression le fluide
d’entrée pour sa sortie du boitier de pompe ;
un moteur électrique (28) congu pour entrainer
I'arbre d’entrainement de la pompe ;

un dispositif de commande (26) configuré pour
entrainer I'arbre d’entrainement (32) de la pom-
pe (22), le dispositif de commande (26) compre-
nant une carte de circuit ayant un premier cété
destiné au montage de composants électriques,
la carte de circuit étant orientée dans une direc-
tion axiale de la pompe (22) de sorte que son
premier coté fait face a une direction radiale ;
un aimant (50) fixé a demeure sur un élément
rotatif, soitde la pompe (22), soitdu moteur élec-
trique (28) pour une rotation conjointe ;

un capteur 3D rotatif (44) monté sur le premier
cbté de la carte de circuit, le capteur 3D rotatif
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(44) comprenant une face avant positionnée pa-
rallelement au premier c6té de la carte de circuit
de sorte que la face avant du capteur 3D rotatif
(44) soit également en face de la direction ra-
diale, le capteur 3D rotatif (44) étant configuré
pour détecter (a) un déplacement parallele a sa
face avant ainsi que (b) un déplacement dans
un plan perpendiculaire a saface avant, incluant
le déplacement rotatif de la pompe (22), pour le
délivrer au dispositif de commande (26),

dans lequel le capteur 3D rotatif (44) est posi-
tionné a proximité de I'aimant (50) pour détecter
un déplacement rotatif de celui-ci dans le plan
perpendiculaire a la face avant du capteur 3D
rotatif (44) de fagon a déterminer une position
angulaire de I'élément rotatif.

Ensemble pompe (10) selon larevendication 1, com-
prenant en outre un arbre d’entrainement de moteur
pour le moteur électrique (28), le moteur électrique
(28) étant relié a la pompe (22), 'arbre d’entraine-
ment de moteur étant congu pour étre entrainé
autour d’'un axe, et dans lequel le moteur électrique
(28) est congu pour entrainer I'arbre d’entrainement
de la pompe (22) par le biais de I'arbre d’entraine-
ment de moteur.

Ensemble pompe (10) selon la revendication 2, dans
lequel I'arbre d’entrainement de moteur du moteur
électrique (28) et I'arbre d’entrainement (32) de la
pompe (22) sont le méme en ce qu’un unique arbre
s’étend du moteur électrique a la pompe (22) pour
une rotation autour de I'axe, et dans lequel I'axe pour
I'arbre unique est paralléle a la carte de circuit.

Ensemble pompe (10) selon la revendication 1, dans
lequel le capteur 3D rotatif est configuré pour détec-
ter un déplacement rotatif de I'arbre d’entrainement
(32) de la pompe (22), et dans lequel le dispositif de
commande est configuré pour régler une vitesse a
laquelle I'arbre d’entrainement de la pompe (22) est
entrainé sur la base de la détection.

Ensemble pompe (10) selon la revendication 1, dans
lequell'aimantestun dipdle magnétique, dans lequel
I'arbre d’entrainement (32) de la pompe (22) com-
porte le dip6le magnétique monté sur lui, et dans
lequel le capteur 3D rotatif est configuré pour détec-
ter la rotation du dipble magnétique de sorte que le
dispositif de commande détermine le déplacement
rotatif de I'arbre d’entrainement de la pompe (22)
sur la base de la rotation détectée.

Ensemble pompe (10) selonlarevendication 1, com-
prenant en outre :

une entrée d’ensemble pour I'entrée du fluide,
dans lequel la pompe (22) recoit un fluide d’en-
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trée depuis I'entrée d’ensembile ;

une sortie d’ensemble pour délivrer le fluide ;
le moteur électrique étant contenu dans un car-
ter de moteur ;

un arbre d’entrainement de moteur reliantle mo-
teur électrique a la pompe (22), I'arbre d’entrai-
nement de moteur étant congu pour étre entrai-
né autour d’un axe par le moteur électrique pour
entrainer des parties de la pompe (22) pour met-
tre sous pression le fluide d’entrée pour sa sortie
du boitier de pompe ;

le dispositif de commande étant configuré pour
entrainer le moteur électrique (38), dans lequel
la pompe (22) et le moteur électrique (38) sont
alignés axialement avec le dispositif de com-
mande, et

un passage de sortie faisant communiquer la
sortie de pompe avec la sortie d’ensemble pour
évacuer le fluide sous pression.

Ensemble pompe (10) selon la revendication 2 ou la
revendication 6, dans lequel I'aimant est un dipdle
magnétique, dans lequel I'arbre d’entrainement de
moteur comporte le dipdle magnétique monté sur
lui, dans lequel le capteur 3D rotatif est monté pres
de ouaune extrémité de la carte de circuit et proximal
au moteur électrique de sorte que le capteur 3D ro-
tatif est positionné plus prés du moteur électrique,
de l'arbre d’entrainement, et du dipéle magnétique
associé, et dans lequel le capteur 3D rotatif (44) est
configuré pour détecter la rotation du dipéle magné-
tique de sorte que le dispositif de commande déter-
mine le déplacement rotatif de I'arbre d’entraine-
ment de moteur sur la base de la rotation détectée,
et dans lequel le dispositif de commande est confi-
guré pour régler la vitesse pour entrainer I'arbre
d’entrainement de moteur sur la base de la détec-
tion.

Ensemble pompe (10) selon la revendication 1 ou la
revendication 6, dans lequel le moteur électrique
(28) est entouré par le dispositif de commande et la
pompe (22) dans I'ensemble pompe (10).

Ensemble pompe (10) selon la revendication 1 ou la
revendication 6, dans lequel la pompe (22) est en-
tourée par le dispositif de commande (26) et le mo-
teur électrique (28) dans I'ensemble pompe (10).

Procédé de détection du déplacement rotatif d’'une
pompe (22) dans I'ensemble pompe (10) selon la
revendication 1 ou la revendication 6, le procédé
comprenant :

I'entrainement de 'arbre d’entrainement (32) ;
I'entrée de fluide dans'entrée dela pompe (22) ;
la mise sous pression du fluide d’entrée au
moyen de la pompe (22) ;
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la détection, par le biais du capteur 3D rotatif
(44), d’'un déplacement rotatif de I'arbre d’en-
trainement de la pompe (22) ;

la commande, au moyen du dispositif de com-
mande (26), de la sortie de pompe sur la base
de la détection du capteur 3D rotatif (44) ; et
I'évacuation du fluide sous pression par l'inter-
médiaire de la sortie de pompe.

Procédé selon la revendication 10, dans lequel
I'aimant est un dipéle magnétique, dans lequel I'en-
semble pompe (10) comprend en outre le dipdle ma-
gnétique monté sur l'arbre d’entrainement de la
pompe (22), et dans lequel la détection par le biais
du capteur 3D rotatif (44) comprend la détection de
la rotation du dipéle magnétique de sorte que le dis-
positif de commande détermine le déplacement ro-
tatif de I'arbre d’entrainement sur la base de la rota-
tion détectée.

Procédé selon la revendication 10, le procédé com-
prenant en outre :

'entrainement du moteur électrique (28) au
moyen du dispositif de commande (26), et
I'entrainement de I'arbre d’entrainement de
moteur ;

dans lequel la détection par le biais du capteur
3D rotatif (44) comprend la détection de la rota-
tion de I'arbre d’entrainement de moteur de sor-
te que le dispositif de commande détermine le
déplacement rotatif de la pompe (22) surlabase
de la rotation détectée.

Procédé selon la revendication 12, dans lequel I'ar-
bre d’entrainement de moteur du moteur électrique
(28) et I'arbre d’entrainement (32) de la pompe (22)
sont le méme en ce qu’un unique arbre s’étend du
moteur électrique a la pompe pour une rotation
autour de I'axe, et dans lequel I'axe pour I'arbre uni-
que est paralléle a la carte de circuit.

Procédé selon la revendication 10, dans lequel la
commande de la sortie de pompe comprend le ré-
glage d’'une vitesse a laquelle I'arbre d’entrainement
(32) de la pompe (22) est entrainé sur la base de la
détection par le biais du capteur 3D rotatif (44).

Procédé selon la revendication 12, dans lequel
I'aimant (50) est un dip6le magnétique, dans lequel
I'arbre d’entrainement de moteur du moteur électri-
que (28) comporte le dipéle magnétique monté sur
lui, dans lequel le capteur 3D rotatif (44) est monté
prés de ou a une extrémité de la carte de circuit et
proximal au moteur électrique (28) de sorte que le
capteur 3D rotatif (44) est positionné plus prés du
moteur électrique (28), de I'arbre d’entrainement, et
du dipdle magnétique associé, et dans lequel le cap-
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teur 3D rotatif (44) est configuré pour détecter la ro-
tation du dip6le magnétique de sorte que le dispositif
de commande (26) détermine le déplacement rotatif
de I'arbre d’entrainement de moteur du moteur élec-
trique (28) sur la base de la rotation détectée.

Procédé selon la revendication 12, dans lequel la
commande de la sortie de pompe comprend le ré-
glage d’'une vitesse alaquelle I'arbre d’entrainement
de moteur du moteur électrique (28) est entrainé sur
la base de la détection par le biais du capteur 3D
rotatif (44).
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